A Comparison of the Effects of Various Feedback Presentations on Typing Accuracy and Speed by Guadalupe, Julieanne
City University of New York (CUNY) 
CUNY Academic Works 
All Dissertations, Theses, and Capstone 
Projects Dissertations, Theses, and Capstone Projects 
2-2018 
A Comparison of the Effects of Various Feedback Presentations 
on Typing Accuracy and Speed 
Julieanne Guadalupe 
The Graduate Center, City University of New York 
How does access to this work benefit you? Let us know! 
More information about this work at: https://academicworks.cuny.edu/gc_etds/2518 
Discover additional works at: https://academicworks.cuny.edu 
This work is made publicly available by the City University of New York (CUNY). 
Contact: AcademicWorks@cuny.edu 







A COMPARISON OF THE EFFECTS OF VARIOUS PERFORMANCE FEEDBACK 
PRESENTATIONS ON TYPING ACCURACY AND SPEED  
by 



















A dissertation submitted to the Graduate Faculty in Psychology in partial fulfillment of the 
requirements for the degree of Doctor of Philosophy, The City University of New York 
2018 
 
























JULIEANNE K. GUADALUPE 
All Rights Reserved 




A Comparison of the Effects of Various Performance Feedback Presentations on Typing 




Julieanne K. Guadalupe 
 
This manuscript has been read and accepted for the Graduate 
Faculty in Psychology to satisfy the dissertation requirement 
for the degree of Doctor of Philosophy. 
	
		   
     
    
    
  Date Dr. Alicia M. Alvero   




    
   
  Date Dr. Richard Bodnar   
  Executive Officer  
 
Supervisory Committee   
 
Dr. Alicia M. Alvero 
Dr. Robert Lanson 
Dr. Patricia D’Ateno 
Dr. Ramona Houmanfar 
Dr. Heather McGee 
 
 
THE CITY UNIVERSITY OF NEW YORK 
 




A Comparison of the Effects of Various Performance Feedback Presentations on  




Julieanne K. Guadalupe 
 
Advisor: Alicia M. Alvero, Ph.D. 
In organizational behavior management, performance feedback is often described as information 
that is presented to a performer that enables a change in his or her future performance. 
Performance feedback is frequently used in combination with other procedures in applied 
settings. Despite its popularity, it is unclear whether performance feedback is more effective 
alone or in combination with procedures identified as behavioral consequences or antecedents. 
Therefore, the purpose of this study was to examine which combination of performance feedback 
was most effective to improve typing accuracy and speed. Participants were assigned to one of 
four groups: (1) no feedback group, (2) performance feedback-alone group, (3) performance 
feedback and goal group, or (4) performance feedback-with-praise group. As the quality and 
quantity of performance are important aspects of task completion in organizational settings 
participants were also presented with information on their typing accuracy and speed. Following 
a no-feedback condition (baseline), performance feedback was either presented on participants’ 
accuracy only, speed only, or both accuracy and speed, in a within-subject design. The results 
revealed no main effects of performance feedback combination on typing speed or accuracy. 
Conversely, when accuracy feedback, speed feedback, or combined accuracy and speed feedback 
was presented in all feedback groups, accuracy and speed scores increased compared to the no-
feedback condition. The results suggest that providing participants with information about the 
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A Comparison of the Effects of Various Performance Feedback Presentations on Typing 
Accuracy and Speed 
Performance feedback has been defined in a variety of ways. Yet, commonly used 
definitions in organizational behavior management refer to performance feedback as specific 
information (e.g. quality and quantity of performance) that allows performers to adjust their 
future behavior (Daniels & Bailey, 2014; Prue & Fairbank, 1981). Performance feedback can 
also vary according to its functional and temporal dimensions. For example, feedback can be 
identified under certain circumstances as a conditioned reinforcer, a conditioned punisher, a rule, 
a discriminative stimulus, or an instruction (Mangiapanello & Hemmes, 2015; Peterson, 1982). 
In some cases, a feedback intervention can serve both as an antecedent and a consequence. For 
instance, information presented to a performer following performance may be identified as a 
consequence. This information may also serve as an antecedent for subsequent performance; if 
the information delivered was associated with a consequence (Mangiapanello & Hemmes, 2015; 
Prue & Fairbank, 1981). 
Although there is no single definition of feedback and no specifically identified variables 
that may constitute a given instance of performance feedback, behavior analysts have not been 
deterred from using performance feedback as a method to change behavior. In recent years 
performance feedback has become a popular intervention to use in applied settings, as 
demonstrated in a review by Alvero, Bucklin, and Austin (2001) in which 68 applications of 
feedback were found within 43 articles. In a more recent evaluation of feedback, Mangiapanello 
and Hemmes (2015) reported that the term feedback appeared in the title of 441 articles, 
published between 1983 and 2014, in journals with behavior in the name. Although behavior 
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analysts consistently use performance feedback as a procedure to change behavior, literature 
reviews have reported variability when determining when performance feedback is most 
effective and have noted that little is understood about the function of performance feedback and 
the most effective combinations of feedback whether with antecedent or behavioral 
consequence-based procedures; as such, the effectiveness of performance feedback may be 
limited.  
Reviews have also examined the frequency and effectiveness of performance feedback 
when used alone or in combination with other procedures such as rewards or goal setting. One 
such review by Balcazar, Hopkins, and Suarez (1985) found that when performance feedback 
was used on its own, it was less effective when compared to a combination of performance 
feedback with a behavioral consequence (i.e. praise) or an antecedent stimulus (i.e. goal setting). 
Although there was a higher frequency of applications that combined feedback with a behavioral 
consequence identified, when performance feedback was combined with a behavioral 
consequence or an antecedent stimulus the results of these applications were found to be 
similarly effective. Overall, applications of performance feedback alone were identified as the 
most frequent application used by researchers. Similarly, Alvero et al. (2001) reported that 
performance feedback alone was the most frequently used application. The authors also found 
that when performance feedback was combined with another procedure such as an antecedent 
(e.g. training) or a behavioral consequence (e.g. praise), improvements were much higher when 
compared to performance feedback alone. In contrast to the results obtained by Balcazar et al. 
(1985), Alvero et al. (2001) found that performance feedback was most effective when combined 
with other antecedent procedures (e.g. training), but not goal setting. Thus, it seems that it is not 
clear when performance feedback is most effective. 
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An area in which performance feedback has been frequently used alone or in combination 
with other interventions is in the improvement of task completion in organizational and 
educational settings. The popularity of performance feedback in organizations and other applied 
settings may be due to its cost effective nature as well as it being a simple procedure to 
implement (Prue & Fairbank, 1981). For example, raising wages contingent on performance may 
not be possible for many organizations due to the high costs it may entail. However, providing 
feedback on performance can be less expensive and readily delivered using data already 
collected by the organization (e.g. number of items completed correctly or the number of days 
without accidents). Further, as stated by Prue and Fairbank (1981), using performance feedback 
is more desirable than using aversive techniques that are frequently in place in many 
organizations such as employment termination. 
Ludwig and Goomas (2007) demonstrated the effectiveness of performance feedback in 
an applied setting by examining the effects of immediate electronic feedback to improve the 
accuracy with which employees collected items to be included in a customer’s order. In this 
experiment, feedback was effective in decreasing errors and improving task accuracy. In a 
similar experiment, Pampino, Wilder, and Binder (2005) used a combination of procedures 
including performance feedback to improve the data entry skill of nine foremen. During the 
intervention the experimenters reviewed with participants how to chart their rate of responding 
on a celebration chart. Goals for the participants were set based on their earlier performance (e.g. 
“let’s try to beat your previous score by 26 correct responses”) followed by verbal feedback, 
which consisted of the experimenter informing them of a specific improvement and delivering 
praise (e.g.  “great work, you beat the goal by 6 responses”). Finally, an error correction 
procedure was used if the participant did not correctly complete data entry. The results of the 
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study demonstrated the effectiveness of the procedures used, as correct responding increased for 
all participants. Noell et al. (2000) also used a combination of procedures including feedback to 
increase the accuracy with which five general education teachers implemented a peer-tutoring 
plan. During the training condition the peer-tutoring program was discussed with each teacher 
and all of the required materials were distributed, which included a description of student 
responsibilities and scoring keys for the comprehension questions. During the performance 
feedback condition a consultant met with each teacher before the start of the school day and 
provided them with information regarding student performance as well as the data regarding 
their implementation of the peer-tutoring plan. Performance feedback was presented in graphic 
form, where the student’s percentage of correct completion of daily assignments was displayed 
as well as the percentage of treatment steps completed correctly by the teacher. Any errors or 
steps missed during the implementation process were discussed, as were methods to improve 
subsequent implementation. The results showed that performance feedback was effective for four 
of the teachers, as correct implementation of the intervention improved compared to baseline 
levels. The authors concluded that these results might be due in part to positive reinforcement, as 
the teachers received praise for accurate implementation.  
Researchers have also compared the effects of several performance feedback 
presentations to improve participants’ task completion. For example, Johnson (2013) compared 
the combined and separate effects of two types of performance feedback: (1) objective feedback 
(i.e. information that details how an individual’s performance aligns with specified goals and 
contingencies) and (2) evaluative feedback (i.e. information on an individual’s previous desirable 
or undesirable performance) on participants’ productivity on a data entry task. When participants 
were presented with only the evaluative feedback their data entry was similarly high compared to 
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their data entry during the objective feedback alone condition. However, participants’ 
performance was highest during the combined objective and evaluative feedback condition. As 
in previous experiments, performance feedback has been shown to be an effective method of 
increasing task accuracy; however, in many of the feedback studies, experimenters have 
supplemented the presentation of information regarding performance with other interventions 
such as praise (Noell et al., 2000; Pampino et al., 2005) and goal setting (Pampino et al., 2005); 
thus, it is difficult to assess whether information about performance presented without any 
evaluative statements (Johnson, 2013) would be effective in increasing task accuracy.  
For the purpose of this experiment, feedback was defined as information about 
performance that allows a performer to change his or her behavior (Daniels & Bailey, 2014). The 
present study had two objectives. The first objective was to compare the effects of performance 
feedback alone to performance feedback in combination with praise, and performance feedback 
in combination with a goal on participants’ typing accuracy and speed. The second objective was 
to determine the effects of presenting feedback on participants’ typing accuracy, typing speed, 
and both accuracy and speed of typing. As noted by Graso and Probst (2012), both the quality 
and quantity of task performance are often considered essential components of task completion 
in organizational settings. Binder (2010) explained that there might be limitations associated 
with focusing on only one aspect of performance such as accuracy in educational and 
organizational settings, as high accuracy may not be sufficient when the response is too delayed. 
In such cases, individuals’ behavior will not be able to contact the natural reinforcers available; 
as such maintenance of responding following instruction may be affected. In a study conducted 
by Tittlebach, Fields, and Alvero (2008), the authors examined the separate and combined effects 
of feedback on the quality and quantity of participants’ typing. Tittlebach et al. (2008) also 
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analyzed the differential effects of feedback source (i.e. feedback delivered by a researcher or 
peer) instead of feedback in combination with another behavioral procedure. Performance 
feedback in this experiment was combined with praise (i.e. behavioral consequence) and goal 
setting (i.e. antecedent stimulus), as reviews of performance feedback that have examined the 
effects of these treatment combinations have not yielded consistent results (Alvero et al., 2001; 
Balcazar et al., 1985). A direct assessment to determine whether performance feedback is most 
effective on its own or when combined with an antecedent or behavioral consequence can allow 
researchers to determine which procedure or combination of procedures is most effective and 
maximize the effects of performance feedback. In addition, it is important to identify which type 
of feedback presentation, whether accuracy-only, speed-only or combined accuracy and speed 
feedback, will occasion the greatest increase in performance.  
Method 
Participants and Recruitment 
	
Participants were 49 undergraduate students recruited from an introductory 
undergraduate psychology course via an online registration system (see Appendix A). Students 
were required to complete one research credit (equivalent to approximately 60 min of 
participation in research). Participants eligible for participation were fluent in English and at 
least 18 years old. The online registration system screened participants to ensure that they met 
the eligibility criteria. Compensation for participation included: (a) one research credit, and (b) 
educational benefits from taking part in a Psychology experiment. All participants were 
volunteers and were asked to sign a consent form (see Appendix B) before participating in the 
experiment. 
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Setting and Materials 
	
This experiment was conducted in a laboratory located in a northeastern university. One 
private room was used during the experiment. This room contained one Dell desktop computer 
placed on top of a large rectangular desk. A chair was positioned at the center of the desk 
directly in front of the desktop computer. A designated break area consisted of two rectangular 
tables facing each other with several wheeled office chairs surrounding these tables. 
The researcher used a MacBook Pro laptop to record the data collected while participants 
used a Dell desktop computer to complete the assigned typing task. Participants used a wired 




 Participants/groups and conditions. Participants were assigned in block random order 
to one of four groups: Group 1: no feedback group, Group 2: performance feedback-alone, 
Group 3: performance feedback and goal, and Group 4: performance feedback-with-praise. 
Participants were asked to review an informed consent document (see Appendix B) upon their 
arrival to the laboratory. The researcher used a script (see Appendix C) to maintain consistency 
when describing the procedure to the participant.  
Participants in each group were exposed to four, 10-min conditions, thus participation in 
the experimental procedure lasted approximately 55 minutes (4 conditions x 10 min + 3 breaks x 
5 min). The first condition for each group was a baseline condition during which no feedback 
was delivered. The three feedback groups were subsequently exposed to three consecutive 
conditions in which feedback on accuracy only, speed only, and combined accuracy and speed 
was presented. Order of three conditions was randomized across participants in block random 
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order (see Table 1). Participants in the no-feedback group were also exposed to three blocks 
following the baseline; however, no consequences of responding were presented during any 
block. Data were collected at the end of each condition and recorded. Following the conclusion 
of the experiment, participants were asked to complete a post-intervention questionnaire (See 
Appendices G and H). 
Typing task. During each condition participants were asked to complete a typing 
computer task (see Appendix D) in which participants were presented with five letters and 10 
symbols (approximately 1 cm in height on the computer screen) formatted in approximately 20pt 
Arial font. A trial began with the presentation of an image of all 15 characters presented 
simultaneously in a rectangular box (approximately 1 cm in height and 10 cm in length) 
positioned in the center top-half of the screen. During a trial, the computer program randomly 
generated five upper case and/or lower case letters. The use of the ‘caps lock’ key was required 
to correctly copy letters that appeared in capital letters. Ten symbols were also presented during 
a trial and required that participants use the ‘shift’ key. During each trial, the participants’ were 
instructed to copy the characters presented in a rectangular box at the top of the screen into a 
rectangular box located directly below. Participants could make changes to the characters typed, 
such as adding or deleting previously typed letters and symbols, before moving on to another 
trial. When the participant had finished typing, they could terminate the trial by pressing the 
‘Enter’ key to move on to the following trial. A participant could terminate a trial by pressing the 
‘Enter’ key regardless of the number of characters typed. Each condition or block ended after 10 
minutes, and the typing task disappeared from the screen. In order to prevent participants from 
terminating a condition in less than 10 min (e.g. by repeatedly pressing the ‘Enter’ key) a 
maximum of 1,000 trials was programmed into the software. The experimenter would then ask 
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the participant to exit the experimental room and wait in the break area for approximately 5 
minutes while the experimenter prepared the next condition by restarting the typing task and 
verifying that the data were saved.  
No-feedback group. Participants in the no-feedback group were asked to complete the 
typing task described previously during all four blocks. Participants in this group were not 
instructed to meet a goal and praise was not delivered for task accuracy and speed. When their 
participation was completed following the end of Block 4, the experimenter informed 
participants of their accuracy as a percentage and speed as the number of letters typed per minute 
(lpm) for each of the four blocks completed.  
Performance feedback-alone group. Participants in the performance feedback-alone 
group were asked to complete the same typing task described above. During the first 10 min 
condition, participants performed the task in the absence of feedback (baseline). However, 
performance feedback was delivered following the end of each trial throughout the remaining 
three conditions. Feedback was given either on accuracy-only, speed-only, or combined accuracy 
and speed. The order of feedback type was dependent on the block random order assignment of 
conditions across participants. Participants were informed of their accuracy score as a percentage 
and their speed score as the number of letters typed per minute (lpm). Participants in this group 
were not instructed to meet a goal and praise was not presented for exceeding an accuracy score 
of 85% or speed score of 45 lpm. Specific errors made by participants during a trial were not 
identified when feedback was presented; rather, a score below 100% accuracy indicated the 
occurrence of errors in a trial. 
Performance feedback and goal group. Participants in the performance feedback and 
goal group were asked to complete the same typing task described above. During the first 10 min 
PERFORMANCE FEEDBACK          
	
10
condition, participants performed the task in the absence of any feedback (baseline). Participants 
were informed of the goal in place for either task accuracy (85%) (see Appendix E), speed (45 
lpm) or both accuracy and speed before the start of the remaining three conditions. Accuracy and 
speed goals were identified during piloting to ensure that participants would be able to reach 
each of the goals specified at the start of a condition. The specific goal in place was determined 
by the block random order assignment of each experimental condition and appeared below the 
computer-generated instructions for the condition. For the accuracy-only condition, the goal was 
met when participants’ score at the end of a trial was equal to or above 85%. For the speed-only 
condition, the goal was met if the speed score was equal to or above 45 lpm. For the combined 
accuracy and speed condition the goal was reached when the accuracy score was equal to or 
above 85% and when the speed score was equal to or above 45 lpm. After each trial during 
conditions 2 through 4 a small message box appeared that contained the participants’ score 
(either as a percentage, lpm, or both) and a brief statement about whether or not they met the 
goal for that particular condition. For example, during a condition when feedback was delivered 
on typing accuracy, the participant’s percentage was presented in conjunction with a message 
stating whether the goal was met (i.e. Your score was ___. You passed!) or not (i.e. Your score 
was ___. You failed!) at the end of each trial. As was the case for the performance feedback 
alone group, specific information about errors was not identified; rather, a score below 100% 
accuracy indicated the occurrence of errors during a trial. 
Performance feedback-with-praise group. Participants in the performance feedback-
with-praise group were exposed to a similar procedure to the groups described above. During the 
first 10-min condition, participants performed the task in the absence of any feedback (baseline). 
Participants were not informed of a goal for their accuracy, speed, or both accuracy and speed; 
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however, praise was delivered following the end of each trial according to the block random 
order assignment of conditions across participants: (1) accuracy-only, (2) speed-only, and (3) 
both accuracy and speed. For the accuracy-only condition (see Appendix F) participants were 
presented with a message of praise at the end of a trial if their percent correct was equal to or 
above 85%. For the speed-only condition, praise was delivered at the end of the trial if the speed 
score was equal to or above 45 lpm. During the combined accuracy and speed feedback 
condition praise was delivered at the end of the trial when both accuracy was equal to or 
exceeded 85% and when speed was equal to or exceeded 45 lpm. For instance, during the 
accuracy-only feedback condition, after participants completed a trial, the participants’ 
percentage correct and a message of praise (i.e. Your score was ____. Great job!) appeared in a 
box at the bottom of the screen. If their score was below 85% a message appeared with their 
score and a statement of encouragement (i.e. Your score was ___. Try harder!). Similar, to the 
previous groups, no detailed information about errors was provided. 
Dependent and Independent Variables 
	
One independent variable was the type of performance feedback delivered (4 levels): (a) 
no feedback (baseline), (b) feedback on typing accuracy, (c) feedback on typing speed, and (d) 
combined feedback on typing accuracy and speed. This variable was manipulated within 
subjects. A second independent variable was the feedback combination (3 levels): (a) 
performance feedback alone, (b) performance feedback combined with a goal, and (c) 
performance feedback combined with praise. This variable was manipulated between subjects. 
 One dependent variable was typing accuracy. Accuracy was calculated as the number of 
correct characters typed divided by the total number of characters, multiplied by 100. The 
characters participants typed were considered correct when: (a) the characters exactly matched 
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the image presented and (b) the characters were typed in the same order as the image presented. 
For instance, if participants were presented with an image of 15 letters and symbols, but during 
typing skipped the third letter or symbol this would lower their accuracy score, as the remaining 
letters and symbols would not be in the correct ordinal position. Accuracy was presented to 
participants as a percentage at the end of each trial.  
A second dependent variable was typing speed. Speed was calculated as the number of 
seconds it took participants to complete a trial (i.e. completion time) divided by the number of 
characters typed. Sixty (# of seconds in 1 min) was then divided by the value yielded from the 
previous calculation. This score was presented to the participant at the end of the trial as letters 
typed per minute (lpm). For example, if a participant’s completion time was 18 sec and the total 
number characters typed during the trial was 15, speed would be calculated as follows: 18/15 = 
1.2; 60 (# of seconds in 1 min) /1.2 = 50. 
A Likert scale, post-intervention questionnaire was used to assess the appropriateness of 
the procedures used. Participants were asked to rate their degree of agreement (strongly agree to 
strongly disagree) with several statements and questions regarding the procedures and outcomes 
of the experiment. 
Experimental Design and Data Analysis 
	
 A 4 x 3 mixed factorial design (Feedback Type: no feedback, feedback on accuracy, 
feedback on speed, and feedback on both accuracy and speed x Feedback Group: feedback-
alone, feedback and goal, feedback-with-praise) was used to examine the effects of two 
independent variables: (a) performance feedback type (within-subjects factor) (b) performance 
feedback combination (between-subjects factor). Participants were assigned in block random 
order to groups before their arrival to the laboratory. Participants were also assigned in block 
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random order to six orders of conditions (see Table 1). Data were only analyzed for the first 10 
trials completed regardless of the total number of trials completed during the 10 min condition. 
This number was determined by identifying the minimum number of trials completed by a 
participant across all groups after the completion of the experiment, during data analysis. Only 
the first 10 trials were analyzed to ensure that fatigue did not account for changes in performance 
across feedback conditions (Within subject designs: Special considerations, 2005). Table 2 
displays the mean number of trials completed by participants across all groups. Appendix I 
shows the number of trials completed during each condition by participants across the no-
feedback and feedback groups. 
 Participants’ data were excluded from analysis when, following a review of a 
participant’s data more than three consecutive trials indicated no responding during a condition, 
demonstrating that the participant had hit the ‘Enter’ key repeatedly. 
Participants were assigned to the no-feedback group in order to compare the effects of the 
absence of feedback on typing accuracy and speed to feedback groups (feedback-alone, feedback 
and a goal, and feedback-with-praise) in which feedback was presented on accuracy-only, speed-
only, and accuracy and speed. The no-feedback group was not included in the 4 x 3 design, as 
participants in the no-feedback group did not receive feedback following the completion of a trial 
(Ilgen & Moore, 1987). 
Results 
	
Descriptive statistics were calculated and reported for both speed and accuracy measures 
(see Tables 3 and 4). A two-way analysis of variance with repeated measures on one factor was 
used to evaluate the effects of feedback combination and feedback type and the interaction effect 
of feedback combination and feedback type on accuracy. A second two-way analysis of variance 
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was conducted to examine the effects of the independent variables on speed (see Table 5). For 
the feedback combination factor there were three levels (feedback-alone, feedback and goal, and 
feedback-with-praise) and for the feedback type factor there were four levels (no-feedback or 
baseline, accuracy-only feedback, speed-only feedback, and combined accuracy and speed 
feedback). The results showed that there was no significant main effect of feedback combination 
on speed F (2, 40) = 0.3, p = .74; however, there was a significant main effect of feedback type 
on speed F (3, 114) = 53.31, p <.0001. There was no feedback combination and feedback type 
interaction F (6, 114) = .56, p = .76. Another two-way ANOVA with repeated measures on one 
factor was conducted to assess the effects of feedback combination (3 levels) and feedback type 
(4 levels) on accuracy, which yielded no significant main effect of feedback combination F (2, 
40) = 0.03, p = .97. There was, however, a significant main effect of feedback type on accuracy 
F (3, 123) = 3.11, p = .03. There was no interaction between feedback type and feedback 
combination F (6, 114) = 0.29, p = .94.  
As there were no effects of feedback combination on accuracy or speed scores, data were 
collapsed across all feedback groups and two separate repeated measures ANOVAs were 
conducted to further analyze the effects of feedback type on accuracy and speed scores. Post hoc 
analyses were conducted to compare mean differences between the feedback type conditions (no-
feedback, accuracy-only feedback, speed-only feedback, and combined accuracy and speed 
feedback) (see Table 6). 
Figure 1 displays the participants’ mean speed and standard error as a function of type of 
feedback presented. Participants’ performance was lower during the no-feedback condition 
compared to their performance during accuracy feedback, speed feedback, and a combination of 
accuracy and speed feedback conditions. Analysis showed a significant effect of feedback type 
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on speed F (3, 120) = 54.49, p < .0001. Post-hoc Tukey’s HSD test was conducted for all 
possible pairwise comparisons and revealed that participants’ speed was significantly higher (p < 
.01) than the no-feedback condition when accuracy only, speed only or combined accuracy and 
speed feedback were presented. There was no significant difference (p > .05) between accuracy-
only feedback, speed-only feedback or a combination of accuracy and speed feedback on how 
quickly participants typed. In other words, participants typing speed significantly increased when 
feedback on the speed or accuracy of their performance was provided. 
Figure 2 shows participants’ mean accuracy and standard error across each of the 
feedback type conditions. As shown, performance across each of the conditions was similar 
following the no-feedback condition. Analysis revealed that there was a significant effect of 
feedback type on accuracy F (3, 120) = 3.22, p < .03. Post-hoc Tukey’s HSD test revealed that 
there was a significant difference (p < .05) between the no feedback condition and the accuracy-
only feedback condition. There was no significant difference (p > .05) in mean accuracy scores 
during any of the other feedback conditions.  
A one-way repeated measures analysis of variance (ANOVA) was conducted to 
determine if there was any effect across conditions during which no feedback was delivered for 
the no-feedback group. The results of a repeated measures ANOVA showed no significant effect 
across conditions during which no feedback was presented F (3, 21) = 1.76, p < .19 on speed. 
Another repeated measures ANOVA showed no difference across conditions in which no 
feedback was presented for typing accuracy F (3, 21) = 0.11, p < .96.  
On a post intervention questionnaire, 43 out of 49 participants strongly agreed or agreed 
with a statement specifying that receiving feedback would be beneficial and could lead to an 
increase in their performance (Statement 1). Thirty-eight out of 49 participants strongly agreed or 
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agreed with statements that indicated that a goal (Statement 3) or a form of encouragement 
(Statement 4) might lead to improvements in performance. When participants were asked 
whether they were satisfied with their performance across conditions (Statement 2), 26 out of 49 
participants responded with strongly agree or agree. Fourteen participants across the feedback 
groups strongly agreed or agreed with a statement indicating that feedback increased their 
responding (Statement 5). The majority of responses reflected low to neutral agreement with this 
statement, as 19 participants selected “neither agree nor disagree”.	
Discussion 
	
The primary purpose of the present study was to experimentally compare the effects of 
varying feedback combinations to feedback alone on typing accuracy and speed. The second aim 
of this study was to examine the effects of feedback presentations that targeted specific 
dimensions of typing performance on accuracy and speed scores. These goals align with the 
importance of addressing the quantity and quality of performance in work settings (Graso & 
Probst, 2012). The results showed that performance feedback alone had similar effects to both 
performance feedback combined with a goal and performance feedback combined with praise. 
Thus, these results suggest that the effects of a specific combination of performance feedback 
with an antecedent or a behavioral consequence are not differential in altering typing 
performance in this experiment. Rather, simply providing participants with information about 
their typing performance was sufficient to increase their accuracy and speed following a no-
feedback condition. The results of the post-intervention questionnaires completed by participants 
are consistent with these findings. There was no difference in agreement between statements 
suggesting that combining feedback with praise or with a goal could lead to an improvement in 
their typing performance. Providing participants with information about their typing accuracy, 
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typing speed, or both accuracy and speed led to an increase in responding compared to the 
absence of feedback. Participants’ speed scores increased following no-feedback conditions 
across all feedback groups. The accuracy scores appeared to improve in all feedback groups 
following the no-feedback condition; however, a significant difference was identified between 
the no-feedback condition and the accuracy-only condition. The high accuracy scores observed 
across feedback conditions indicate a possible ceiling effect, as accuracy scores remained high 
across the speed-only and combined accuracy and speed feedback conditions. It is also possible 
that the increases observed in speed scores following the no-feedback condition could be due to 
practice effects. Although participants were assigned in block random order to feedback 
conditions following a no-feedback condition, it is possible that after completing numerous trials 
during the no-feedback condition, speed scores may have increased as a result during subsequent 
conditions. Alternatively, it is possible that providing accuracy-only feedback during a preceding 
condition could have influenced accuracy performance during a speed-only feedback condition. 
It is interesting to note that providing speed feedback did not negatively impact accuracy 
scores during the speed only or combined feedback conditions in the feedback and goal group 
and feedback-with-praise groups. In other words, participants in these groups were able to 
maintain high levels of accuracy, compared to the no-feedback condition, even when information 
about their accuracy was not provided. These findings suggest that providing participants with 
feedback on only one aspect of their typing performance may not have detrimental effects on the 
other, as speed-only feedback did not produce a significant decrease in accuracy scores and 
accuracy-only feedback did not occasion a significant decrease in speed scores.  
The results of the present study are generally in accord with the results reported by 
Tittlebach et al. (2008) who found that when participants received feedback on only their typing 
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speed their speed scores were higher when compared to speed scores during the other feedback 
conditions. Speed scores did not change significantly during the combined accuracy and speed 
feedback conditions similar to the results found in the present study. Unlike the results of the 
present study, Tittlebach et al. (2008) found that speed-only feedback did occasion a decrease in 
accuracy scores. The authors further reported that accuracy scores were highest when accuracy 
only feedback was delivered; an increase also occurred during the combined accuracy and speed 
condition although no effect on speed scores was observed. The authors suggested that 
participants’ attention was placed to a greater extent on accuracy feedback rather than speed 
feedback during the combined condition. This explanation may account for why speed scores 
during the combined accuracy and speed feedback condition in the present study remained 
similar to the scores in the speed-only feedback condition. However, in the present study, 
accuracy scores also remained similarly high across accuracy-only and speed-only feedback 
conditions. Therefore, it is also possible that maintaining high accuracy levels of performance 
was of greater value compared to the quantity produced and that the feedback functioned as a 
conditioned reinforcer for typing accuracy. The participants in this study were all undergraduate 
students who likely have a history of reinforcement for correctly completing assignments or 
questions on exams. It is difficult to determine the effects of a participant’s reinforcement history 
on performance; therefore, it can only be speculated that feedback in the present study could 
have functioned as a conditioned reinforcer, as such further research is needed to understand the 
behavioral functions of feedback (Tittlebach et al., 2008). Another variable that may be 
responsible for the discrepancy between the findings of the present study and those reported by 
Tittlebach et al. (2008) are the differing sources of feedback used in each experiment. For 
example, Tittlebach et al. (2008) used verbal feedback, delivered by either the researcher or a 
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peer (i.e. research assistant) whereas in the present study feedback was computer-generated. 
Although Alvero et al. (2001) identified the consistent effects of feedback when delivered 
verbally by a supervisor or researcher, computer-generated feedback was used in the present 
study to eliminate any possible variability between feedback delivered by a researcher or an 
undergraduate research assistant. Finally, unlike Tittlebach et al. (2008) in which participants 
copied passages from a psychology textbook, in the present experiment, participants were asked 
to retype letters and symbols. Therefore, it is also possible that the computer task was easy to 
complete, which may have allowed for consistently high accuracy performance. Overall, based 
on the results it seems that providing feedback on a component of performance, in this case a 




 The present study was unable to identify a differential effect of any of the feedback 
combinations presented. There are several variables that may account for the present results. For 
example, participants assigned to the feedback and goal group were all presented with the same 
goal regardless of their previous individual scores during the no-feedback trials or the overall 
group performance. It is likely that the goals did not serve as discriminative stimuli or rules for 
typing speed or accuracy, as these goals were not associated with any immediate or temporally 
distant reinforcing and punishing consequences. Participants were also never informed of any 
contingencies in place for performance that was above or below a specified goal. For example, 
participants were told of the goal at the start of the condition; and when participants did not meet 
the criterion, a message along with their score appeared that they had failed the trial. Conversely, 
if the criterion was met, they were presented with their score and a message that they had passed. 
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Although these messages were presented following the completion of a trial they were not 
intended to function as reinforcing or punishing consequences, as the purpose of the experiment 
was to objectively determine if an antecedent (i.e. goal) combined with performance feedback 
could improve typing performance compared to performance feedback alone or performance 
feedback combined with a behavioral consequence (i.e. praise). Therefore, if participants passed, 
there were no associated consequences such as monetary rewards or early termination of the 
experiment for having met the goal. If participants failed to meet the goal they did not have to 
complete further trials, which may have been aversive. In academic settings, passing or failing 
exams and courses can directly influence college students’ timely graduation, as such receiving 
an exam score with a pass or fail message that is associated with an individual or group 
performance goal may have a greater influence on responding. If the goals presented in this study 
had functioned as discriminative stimuli, accuracy and speed scores would have likely varied as 
a function of the specific feedback provided. For example, speed scores may have possibly 
decreased as a result of the accuracy-only goal being presented at the start of the condition, as 
high accuracy would have been followed by reinforcement. Similarly, accuracy may have 
decreased during a condition when participants were instructed of a speed-only goal. As noted 
previously, speed scores were not affected by accuracy-only feedback and accuracy scores were 
not affected by speed-only feedback, as such it is likely accuracy and speed goals did not have 
stimulus control over accuracy and speed performance. 
According to Matsui, Kakuyama, and Onglatco (1987) responding can be greater when 
goals are set at the group and individual level in conjunction with feedback on performance. 
Alvero et al. (2001) found that performance feedback is most effective when presented at the 
group level rather than the individual level and when information is presented in comparison to a 
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group standard. Previous researchers, such as Pampino et al. (2005), have shown that presenting 
a goal based on previous performance can successfully increase responding. In the Pampino et al. 
(2005) experiment, the participants were informed of the number of correct responses emitted 
previously (i.e. goal setting) and following their performance they were provided with verbal 
feedback that included information about whether they had met the goal and by how many 
responses. Therefore, it is possible that because participants in this experiment were presented 
with a goal that did not indicate improvements from previous performance or improvements 
compared to the performance of the group, significant effects on speed or accuracy were not 
observed. Further, unlike Pampino et al. (2005), feedback presented in this experiment was 
computer-generated and consisted only of a statement identifying whether the goal had been 
successfully reached during the trial or if responding fell below the designated goal. Although 
the pass/fail messages presented along with accuracy and speed scores were not intended to 
function as reinforcing or punishing consequences it is possible that participants perceived these 
statements to be evaluative of their previous responding. Additionally, accuracy scores were 
presented as a percentage, which may have inadvertently occasioned participants to strive for 
higher accuracy and reach a perfect score during a subsequent trial. Therefore, future researchers 
may modify the statements used when combining feedback with goal setting and present 
participants with their raw score rather than their accuracy as a percentage. Finally, future 
researchers may also examine the effects of varying the accuracy criteria presented. In the 
present experiment the goal for accuracy remained constant across participants and conditions; 
therefore, it may be of interest to gradually introduce more stringent accuracy goals based on 
previous responding to determine whether this may have differential effects on typing 
performance.   
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Similarly, all participants assigned to the feedback-with-praise group received the same 
computer-generated statement of praise during all trials. It is possible that this form of praise was 
not reinforcing to participants since accuracy and speed scores did not significantly increase in 
the feedback-with-praise group compared to the feedback and goal and feedback-alone groups. 
Praise in this experiment may not have functioned as a reinforcer, but researchers in applied 
settings have shown that praise can be used to increase task completion. For example, in an 
experiment by Hancock (2000), verbal praise (e.g. “great job”) was publicly delivered to two 
groups of college students, contingent on reporting that they had spent 60 or more minutes on 
homework preparation. If they reported that they had spent less than 60 minutes preparing their 
homework, the instructor simply thanked them in the same way he did the students assigned to 
the no verbal praise groups. The minutes spent on homework in the verbal praise groups were on 
average greater compared to the students in the no verbal praise groups. The difference in 
homework preparation between the groups was attributed to the genuine and enthusiastic manner 
in which the verbal praise was delivered contingent on appropriate homework completion. 
Meyer (1982) reported that the effectiveness of praise could be negatively affected if participants 
consider that minimal response effort is required to complete the assigned task. In this 
experiment, praise was delivered contingent on the completion of a typing task. Unlike previous 
experiments, praise was computer-generated, as such it is possible that praise might function as a 
reinforcer when presented following the completion of a different task and delivered by a 
researcher or supervisor. Further research is needed to determine whether the type of activity 
completed influences the effectiveness of praise as a reinforcer. 
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Areas for Future Research  
	
Future researchers may consider using a different typing task such as a proofreading task 
(Ilgen & Moore, 1987) or ask participants to copy passages from a psychology textbook 
(Tittlebach et al., 2008), as differential effects on accuracy scores have been observed when 
these typing tasks have been used. In addition, researchers should control for the number of trials 
completed by participants for a selected task to minimize the possibility of improved 
performance as a result of practice effects. Future studies may also examine the effectiveness of 
presenting individualized goals according to previous performance (Pampino et al., 2005) and 
vary the source of performance feedback and praise. As reported by Alvero et al. (2001), when 
feedback is delivered by an authority figure (e.g. supervisor or researcher) the effects of feedback 
are most consistent compared to feedback delivered by other sources such as self-generated or 
mechanical feedback, which was used in the present experiment. For example, Rantz, Dickinson, 
Sinclair and Van Houten (2009) found that performance feedback presented by the experimenter 
in graphic form and verbal praise could increase the accuracy with which participants in a 
simulated flight training exercise completed a checklist. The intervention consisted of post flight 
technical feedback during which the experimenter printed a diagram that displayed the flight 
pattern the participant had followed. In addition, the experimenter discussed the technical merits 
of the flight with the participant and their improved performance was praised. This phase of the 
intervention was followed by the experimenter providing the participant with feedback specific 
to the completion of items on the flight checklist. In addition to the post flight feedback 
described earlier, the experimenter showed the participant a line graph that displayed the number 
of items on the checklist completed correctly for the flight compared to previous flights (i.e. 
baseline). Therefore, it is probable that feedback in combination with praise can lead to changes 
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in behavior when delivered in person to the performer in a simulated environment or in an 
educational setting. 
As this study did not find that a feedback combination was more effective than feedback 
alone, further research is needed to determine if setting individual goals based on previous 
performance or other antecedent and consequence-based procedures in combination with 
feedback will produce higher rates of responding. Finally, as the results of this study revealed, 
there was an effect of the type of feedback presented, so further research is needed to investigate 
whether these results may generalize to applied settings. Perhaps accuracy-only feedback could 
effectively improve performance in organizational settings when employees are unaware of how 
to complete an assigned task due to lack of experience or have a previous history of frequent 
errors. In academic settings, instructors may be more concerned with improving the quality of 
performance; therefore, examining the information that should be included when providing 
feedback on task accuracy may be of interest. For example, Chase and Houmanfar (2009) 
reported the effectiveness of providing elaborate feedback in comparison to basic feedback in 
order to increase the accuracy with which participants completed quizzes and exams in an 
undergraduate course. Participants in the elaborate feedback group received information 
regarding their correct and incorrect responses as well as more detailed information about the 
concepts tested (e.g. concept definitions). The participants in the basic feedback group were 
presented with their score as a percentage and correct answers were identified for each incorrect 
response. In the present experiment participants were only provided with an accuracy score as a 
percentage and no detailed information regarding correct or incorrect responses was presented. 
Researchers may also consider implementing an error correction procedure (Noell et al., 2000; 
Pampino et al., 2005; Rantz et al., 2009), as this procedure was not included in the present study, 
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but may be beneficial to introduce in educational or organizational settings where assigned tasks 
may be more challenging. Therefore, participants should be informed of any errors committed 
when they occur as well as ways in which their performance can be improved. While there were 
several limitations, this experiment attempted to objectively analyze various feedback 
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Table 1.  
 
All Possible Condition Orders for Participants in the Experimental Groups 
 




































Type of Feedback 
 
1 (n = 7) A B C D 
2 (n = 9) A C B D 
3 (n = 8) A D C B 
4 (n = 4) A D B C 
5 (n = 8) A C D B 
6 (n = 5) A B D C 






Mean Number of Trials Completed Across Groups 
 























































FB Alone  23 27 29 28 
 
FB Goal 24 27 29 30 
 
FB Praise 22 27 29 29 










Combination &              
Feedback Type        





















































































































































































































































Note. This table displays the descriptive statistics for each dependent measure across the three 
feedback groups. The descriptive statistics collapsed across groups for each dependent measure 


























Descriptive Statistics for Speed and Accuracy Measures  
 
  
Feedback         Dependent  
Combination &           Measure            Mean              N                               SD 
Feedback Type                         
 
No Feedback Group             Speed 
Condition 1 33.13  8       12.98 
Condition 2 37.75  8  7.68 
Condition 3     36.63  8  11.89 
Condition 4 39.13  8  9.83 
 
No Feedback Group             Accuracy 
Condition 1 93.38  8  8.21 
Condition 2 92.38  8  10.56 
Condition 3 93.38  8  8.86 
Condition 4 94.25  8  8.75 
 
 Note.  This table shows the descriptive statistics of both dependent measures for participants in 
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Table 5.  
 
ANOVA for Speed and Accuracy Scores According to Feedback Combination and Feedback 
Type  
 
                             N                               SD 
Source      SS  df     MS         F                       p 
 
Speed Scores                            
Between Subjects                      12222.77     40 
A (Feedback Combination)          189.87      2 94.94     0.3             0.742557 
Subjects w/in A                         12032.91     38                 316.66 
Within Subjects  4900.75    123 
B (Feedback Type)  2836.07      3                  942.02             53.31           < .0001* 
A x B     59.79      6                      9.97  0.56          0.761302 
B x Subj. w/in A   2014.89    114                  17.67 
Total                                           17123.53         163              
 
Accuracy Scores  
Between Subjects               3528.61   40 
A (Feedback Combination)  5.31   2    2.66 0.03           0.970468 
Subjects w/in A                       3523.30                38               92.72   
Within Subjects                            5866  123 
B (Feedback Type)                    437.39                 3                  145.8               3.11          0.029201* 
A x B 82.56                 6                  13.76                0.29           0.940641 
B x Subj. w/in A                      5346.05  114                46.90 
Total                                         9394.61   163 
  
Note. Feedback combination indicates the feedback group (i.e., feedback-alone, feedback and 
goal, and feedback-with-praise) while feedback type refers to the conditions (i.e., no-feedback, 












Tukey’s HSD Comparisons between Feedback Conditions for Accuracy and Speed Scores  
	
Note. This table displays the significant mean differences between the feedback conditions (i.e., 
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Figure 1. Mean speed scores for each feedback condition collapsed across feedback groups (i.e. 
feedback-alone, feedback and goal, and feedback-with-praise). Error bars represent standard 

















































Figure 2. This figure presents the mean accuracy scores for each feedback condition collapsed 
across feedback groups (i.e. feedback-alone, feedback and goal, and feedback-with-praise). Error 
bars represent standard errors. Brackets and * indicate significant mean differences (p < .05) 
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Informed Consent Form 
 

























































































Sample Praise Message 
 
 





Questionnaire for the No-feedback Group 
 
Instructions: Please indicate your response to the questions/statements below by checking one of 
the boxes located to the right. 
 




Questionnaire for the Feedback Groups 
 
Instructions: Please indicate your response to the questions/statements below by checking one of 
the boxes located to the right. 
 

























feedback 18 24 23 27 
120  29 23 26 29 
124  21 27 28 31 
125  16 22 21 21 
137  21 22 24 25 
145  22 22 13 14 
151  28 29 28 27 












111 FB Alone 19 23 23 22 
113  29 34 34 36 
115  16 22 23 25 
117  17 20 23 21 
121  24 29 33 35 
123  34 38 39 34 
127  25 26 30 28 8 3 35 6 40
131  24 26 27 27 
136  22 23 23 23 
140  15 21 23 21 
142  24 28 30 29 
146  22 28 30 30 
150  13 20 21 18 
157  24 31 38 35 
161  21 24 28 25 
      
 FB Goal 36 19 30 27 
110  18 40 46 43 
114  24 22 21 23 
118  24 28 29 32 
119  16 25 24 26 
126  29 22 21 22 
130  22 40 39 40 
132  24 29 37 37 
134  29 23 26 27 
141  23 29 39 36 
144  23 25 28 26 
149  24 33 25 31 


































153  16 29 28 32 
156  36 18 18 18 
159  18 19 30 27 
      
101 FB Praise 14 18 18 20 
102  20 29 28 27 
103  17 22 31 28 
104  25 32 36 34 
106  15 20 25 21 
107  29 31 33 35 
108  29 24 32 39 
109  38 42 39 36 
139  20 27 25 27 
147  18 22 27 26 
158  22 25 24 23 
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